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ABSTRACTABSTRACT
Fate and transport of the agricultural pesticide endosulfan were assessedFate and transport of the agricultural pesticide endosulfan were assessed
in laboratory in laboratory aquaria aquaria and modular estuarine and modular estuarine mesocosmsmesocosms.  The results.  The results
were then compared to field studies from tidal creeks adjacent towere then compared to field studies from tidal creeks adjacent to
agricultural runoff areas.  The purpose of this study was to evaluate theagricultural runoff areas.  The purpose of this study was to evaluate the
use of modular estuarineuse of modular estuarine mesocosms mesocosms designed to simulate a southeastern designed to simulate a southeastern
tidal creek ecosystem.  Initial laboratory studies were performed in 20tidal creek ecosystem.  Initial laboratory studies were performed in 20
gallongallon aquaria aquaria with fish and oysters exposed to seawater dosed with 0.2 with fish and oysters exposed to seawater dosed with 0.2
µµµµµµµµg/L of endosulfan daily for 96 hours.  Daily water column endosulfang/L of endosulfan daily for 96 hours.  Daily water column endosulfan
concentrations were monitored using GC-ECD and averaged 0.026 concentrations were monitored using GC-ECD and averaged 0.026 µµµµµµµµg/L.g/L.
Bioconcentration factors (Bioconcentration factors (BCFsBCFs) ranging from 2180 to 2750 were) ranging from 2180 to 2750 were
calculated for fish and oysters at 96 hours.  For thecalculated for fish and oysters at 96 hours.  For the mesocosm mesocosm studies, test studies, test
chambers were constructed which contained a tidal channel, mid, low,chambers were constructed which contained a tidal channel, mid, low,
and high marsh components, along with tidal flux.and high marsh components, along with tidal flux.  Mesocosm  Mesocosm
components (sediments, marsh plants and animals) were collected from acomponents (sediments, marsh plants and animals) were collected from a
historically pristine salt marsh on Wadmalaw Island, SC and establishedhistorically pristine salt marsh on Wadmalaw Island, SC and established
in thein the mesocosms mesocosms.. Mesocosm Mesocosm units dosed at a variety of endosulfan units dosed at a variety of endosulfan
concentrations ranging from 0.017 to 3.3 concentrations ranging from 0.017 to 3.3 µµµµµµµµg/L.  Water, sediment, andg/L.  Water, sediment, and
tissue samples were collected for GC-ECD analysis at 0 and 96 hourstissue samples were collected for GC-ECD analysis at 0 and 96 hours
after the initial dose.  Water column endosulfan I & II concentrationsafter the initial dose.  Water column endosulfan I & II concentrations
decreased rapidly and independent of dose.  This decrease was primarilydecreased rapidly and independent of dose.  This decrease was primarily
due to tidal dilution and partitioning with biota, sediments and tankdue to tidal dilution and partitioning with biota, sediments and tank
materials.  Approximatedmaterials.  Approximated mesocosm mesocosm and field BCF values (mean) for and field BCF values (mean) for
oysters were 333 and 271 for total measured endosulfan, respectively.oysters were 333 and 271 for total measured endosulfan, respectively.
This suggests that theThis suggests that the mesocosm mesocosm units provide an adequate simulation of units provide an adequate simulation of
field exposure conditions.field exposure conditions.

OBJECTIVEOBJECTIVE
The purpose of this study was to evaluate the use of a modular estuarineThe purpose of this study was to evaluate the use of a modular estuarine
mesocosmmesocosm designed to simulate a southeastern tidal creek ecosystem.  More designed to simulate a southeastern tidal creek ecosystem.  More
specifically, do tidal creek organisms in a specifically, do tidal creek organisms in a mesocosm mesocosm accumulate pesticidesaccumulate pesticides
in a similar manner to that observed under field conditions or laboratoryin a similar manner to that observed under field conditions or laboratory
conditions?conditions?

RESULTSRESULTS CONCLUSIONSCONCLUSIONS
�� Preliminary Preliminary mesocosmmesocosm results indicate that laboratory results indicate that laboratory

studies may over-estimate studies may over-estimate BCFsBCFs..

�� Field derived BCF values for total endosulfan fromField derived BCF values for total endosulfan from
the studies of Scott et al. (1992, 1989) average the studies of Scott et al. (1992, 1989) average 271271
for oysters.for oysters.

�� Laboratory aquarium studies over-estimated BCFLaboratory aquarium studies over-estimated BCF
value for total endosulfan when compared to thevalue for total endosulfan when compared to the
Field derived data.Field derived data.

�� The laboratory (aquarium) derived The laboratory (aquarium) derived BCFsBCFs in this in this
study (2465 and 2661 for oysters and fish,study (2465 and 2661 for oysters and fish,
respectively) were similar to that ofrespectively) were similar to that of Schimmel Schimmel et al. et al.
1977  (BCF Range = 829 to 2755) for the ‘whole1977  (BCF Range = 829 to 2755) for the ‘whole
body’ estimate from the mullet body’ estimate from the mullet ((Mugil cephalusMugil cephalus).).

�� The The mesocosmmesocosm derived BCF from this study is derived BCF from this study is
similar to the work of Scott et al. (1992, 1989) with asimilar to the work of Scott et al. (1992, 1989) with a
mean BCF value of mean BCF value of 333 333 across the variousacross the various
concentrations tested.  This value is very similar toconcentrations tested.  This value is very similar to
the mean field derived BCF value (271) observed bythe mean field derived BCF value (271) observed by
Scott et al. (1992, 1989).Scott et al. (1992, 1989).

�� Based on this data, the modular estuarineBased on this data, the modular estuarine mesocosm mesocosm
design and study employed here represents a realisticdesign and study employed here represents a realistic
approach for assessing the movement of endosulfanapproach for assessing the movement of endosulfan
within a Southeastern estuarine tidal marsh.within a Southeastern estuarine tidal marsh.

�� Work in Progress with regard to this Work in Progress with regard to this mesocosmmesocosm study: study:
�� Chronic (21 Day) Study sample and data analysisChronic (21 Day) Study sample and data analysis
�� Sediment endosulfan concentrationsSediment endosulfan concentrations
�� Tissue endosulfan concentrations for:Tissue endosulfan concentrations for:

��  Fish --  Fish --  Fundulus heteroclitusFundulus heteroclitus
��  Shrimp --   Shrimp -- Palaemonetes pugioPalaemonetes pugio
��  Crabs --   Crabs -- UcaUca pugilator pugilator

�� Nutrient chemistryNutrient chemistry
�� Biological and Toxicity test dataBiological and Toxicity test data
�� Water Quality DataWater Quality Data

METHODSMETHODS
�� Field studies were conducted by NOAA andField studies were conducted by NOAA and Univ Univ. of South Carolina. of South Carolina

(Scott et al. 1992, 1989) on(Scott et al. 1992, 1989) on Wadamalaw Wadamalaw Island, SC Island, SC

��   Samples were collected from three sites.  Samples were collected from three sites.
��  CTL Site - no agricultural input  CTL Site - no agricultural input
��  TRT Site - intensive agriculture  TRT Site - intensive agriculture
��  KWA Site - intensive agriculture  KWA Site - intensive agriculture

��   Samples were collected for chemical analysis:  Samples were collected for chemical analysis: using:using:
��  Surface Water  Surface Water GC-ECDGC-ECD
��  Sediments  Sediments GC-ECDGC-ECD
��  Oyster Tissues -  Oyster Tissues -  Crassostrea virginicaCrassostrea virginica GC-ECDGC-ECD

�� Laboratory Aquarium StudyLaboratory Aquarium Study

�� Oysters (Oysters (C.C. virginica virginica)and fish ()and fish (Fundulus heteroclitusFundulus heteroclitus) were) were
exposed to endosulfan over a 96 hour time period.  Theexposed to endosulfan over a 96 hour time period.  The
experiment consisted of one control tank and one treatment tank.experiment consisted of one control tank and one treatment tank.
The treatment tank was dosed daily with 0.2 The treatment tank was dosed daily with 0.2 µµµµµµµµg/L endosulfan ing/L endosulfan in
order to maintain concentration.  Water and tissues wereorder to maintain concentration.  Water and tissues were
analyzed for total endosulfan using GC-ECD.analyzed for total endosulfan using GC-ECD.

��     MesocosmMesocosm Study Study

�� Modular estuarineModular estuarine mesocosms mesocosms were used to represent an were used to represent an
endosulfan field exposure.  endosulfan field exposure.  MesocosmsMesocosms were dosed daily at the were dosed daily at the
following treatment concentrations: control, 0.017, 0.033, 0.067,following treatment concentrations: control, 0.017, 0.033, 0.067,
0.367, 1.102, and 3.340 0.367, 1.102, and 3.340 µµµµµµµµg/L.  The design for the g/L.  The design for the mesocosmsmesocosms is is
modified frommodified from Lauth Lauth et al. (1996).  Rather than a flow through et al. (1996).  Rather than a flow through
design, a replicated design was employed. Water, sediment, anddesign, a replicated design was employed. Water, sediment, and
tissues were analyzed for total endosulfan using GC-ECD.tissues were analyzed for total endosulfan using GC-ECD.

LABORATORY STUDYLABORATORY STUDY
76 liter 76 liter aquaria aquaria 
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SUMMARY TABLE:SUMMARY TABLE:
Comparison of Field Data, Laboratory Data and Preliminary Comparison of Field Data, Laboratory Data and Preliminary Mesocosm Mesocosm DataData
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